ATPase of bovine heart mitochondria. Modulation of ITPase activity by ATP, ADP, acetyl ATP and acetyl AMP.
(1) Mitochondrial ATPase (F1) is influenced by specific nucleotides in its kinetic behavior towards its substrates. In this work, initial hydrolysis rates, as well as continuous reaction progress, were measured by recording proton production (equivalent to triphosphate hydrolysis). (2) After preincubation with ATP, F1 hydrolyzes MgITP partly as if it were MgATP, with respect to temperature dependence and 2,4-dinitrophenol inhibition/stimulation. (3) Acetyl ATP is a competitive inhibitor versus ATP on the F1-ATPase. With F1 which has been freed of ambient ATP by repeated precipitations with ammonium sulfate the Ki of acetyl ATP is 400 nM. (4) F1-ATPase which was depleted of bound nucleotides in the presence of glycerol (Garret, N.E. and Penefsky, H.S. (1975) J. Biol. Chem. 250, 6640-6647) was preincubated with ADP and acetyl ATP. These preparations were assayed for hydrolytic activity with MgITP as substrate. Compared to a nonpreincubated control enzyme, the hydrolysis with these preparations was first stimulated, then inhibited. This stimulation/inhibition effect is most pronounced at 10 degrees C, but is also observed at 20 degrees C. (5) When nucleotide-depleted enzyme is preincubated with acetyl AMP, its ability to hydrolyze MgITP slowly decreases to approx. 50% after 60 min. This effect is reversed by further preincubation with acetyl ATP. It is speculated that under appropriate conditions AMP may exist or arise in a buried position on F1-ATPase, and act there as an inhibitor of MgITP hydrolysis.